The supporting information includes: (1) experimental section, (2) Figure S1 - Figure S17 , and (3) video captions.
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precipitated and rinsed with distilled water five times and dried in an oven at 65 °C overnight. In order to remove the excess oleate, the oleate-capped iron oxide nanoparticles were dispersed in ethanol (technical grade), separated from the solvent with a permanent magnet (NdFeB, 30 × 30 × 15 mm) and redispersed in fresh ethanol, this procedure was repeated three times.
Synthesis of hybrid Fe3O4/polystyrene nanoparticles (mgPS NPs)
The Fe3O4 NPs (below 20 nm) were immobilized inside polystyrene nanoparticles by emulsion polymerization. 3 Briefly, 1 g of Fe3O4 NPs was dispersed in 0.5 g of n-octane for 30 min in a 
Synthesis of hybrid CoFe2O4/polyvinylpyridine ferromagnetic nanoparticles (mgPVP NPs)

S3
The CoFe2O4 NPs (20-30 nm) (Sigma Aldrich) were immobilized inside polyvinylpyridine nanoparticles by emulsion. Briefly, 0.5 g of CoFe2O4 NPs were dispersed under sonication in 5 g of a solution of 1% of PVP (1000 g/mol) in a 0.4 g/L solution of SDS. The clusters were purified from free PVP by 3 cycles of centrifugation followed by redispersion in a 0.4g/L solution of SDS.
The final surface tension of the suspension was adjusted to 50 mN/m by controlling the SDS concentration.
Fabrication of superparamagnetic supraparticles on superamphiphobic surfaces
First, soot-templated superamphiphobic surfaces were prepared following the previously described method. 4 Briefly, soot particles were deposited on the glass substrate by the candle-soot deposition To fabricate the supraparticles, droplets (typically 5 µL) of an aqueous suspension of mgPS NPs (from 0.3wt% to 30wt%) were deposited using a micropipette on the superamphiphobic surface.
To generate the magnetic field, a permanent magnet (NdFeB, 30 × 30 × 15 mm) was placed under the superamphiphobic surface. By controlling the distance between the magnet and the surface, it was possible to tune the strength of the magnetic field. The magnetic field was measured at the surface of the superamphiphobic substrate. Unless noted otherwise, the supraparticles were formed using 5 uL of suspension dried at a temperature of 23 °C under a humidity of 25%.
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To obtain binary supraparticles, titanium dioxide nanoparticles (TiO2 NPs, 25 nm, Aldrich, Germany) and polystyrene nanoparticles (PS NPs, 270 nm) were dispersed in distilled water to reach different concentrations and then mixed with a concentrated suspension of mgPS NPs in order to obtain a final nanoparticles concentration of 6wt%.
Investigation of supraparticles magnetically-controlled movement
The supraparticles were put in a petri dish with distilled water. The movement of those supraparticles was controlled by displacing a permanent ring magnet (NdFeB, Ø = 19.1/9.5 mm, height 6.4 mm) at different positions. The trajectory, moving speed, and orientation of the supraparticle over time in distilled water were analyzed with ImageJ.
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Characterizations
The drying process of droplets was monitored with a goniometer equipped with a side-camera (OCA 35, DataPhysics, Germany). The movie of drying droplets was recorded at 12 frames/min and for ca. 1 hour. The movie was extracted and analyzed to obtain the contact angle and contact line over time using MATLAB. The morphologies of the supraparticles were obtained with a stereomicroscope (M80, Leica, Germany) equipped with a digital camera (IC80 HD, Leica, Germany). To observed the inner structures of supraparticles, they were first embedded in epoxy resin and then sliced (slice thickness of 500 nm) with an ultramicrotome (EM UC7, Leica, Germany). The magnetic properties of mgPS NPs and supraparticles were obtained with a vibrating-sample magnetometer (Cryogenic Ltd. UK). The morphologies of the nanoparticles and supraparticles were observed by transmission electron microscopy (TEM, JEOL JEM1400, Japan) and scanning electron microscopy (SEM, Hitachi SU8000, Japan). For the chemical analysis of S5 the supraparticles´ surface and interior, the SU8000 with an energy dispersive x-ray spectrometer (EDX) was used to measure the elemental composition. 
Characterizations of CoFe2O4/polyvinylpyrrolidone ferromagnetic nanoparticles (mgPVP NPs)
CoFe2O4 nanoparticles (diameter below 50 nm, see Figure S3a ) were used as building blocks to form the supraparticles. It is noted that the ferromagnetic nanoparticles have a magnetization even in the absence of a magnetic field. The hydrodynamic diameter of the resulting mgPVP colloidal suspension was 160 ± 16 nm ( Figure S3b ). 
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Supraparticles characterizations
Inner structures of supraparticle surface and c) interior of the supraparticle. 
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Investigation of the splitting of droplets of concentrated ferrofluid suspensions
Comparison of drying kinetics of ferrofluid droplets at different concentrations
Drying of ferrofluid droplets with different volumes
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Drying of ferromagnetic nanoparticles
Drying and assembly of ferromagnetic mgPVP NPs
With increasing the nanoparticle concentration, the final supraparticles can form the conical structure with high aspect ratio. A difference in magnetization and viscosity of the suspension, in comparison to mgPS, prevented the formation of more varied structures the low magnetic field used previously (16 kA/m) was not sufficient to induced the formation of anisotropic shapes. 
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Investigation of binary supraparticles
Triplicate of mgPS, PS/mgPS, and TiO2/mgPS supraparticles dried in a 160 kA/m magnetic field Figure S15 . Reproducibility of the supraparticles structure obtained with the same drying conditions for 5µL droplets of a suspension containing 6wt% solid fraction. Scale bar = 0.5 mm. Figure S16 shows the cross-section of PS/mgPS and TiO2/mgPS supraparticles. In the case of coassembly between mgPS and PS NPs (Figure S16a) , the PS NPs are clearly visible in the binary structure (white part). The gradient in the coloration of the supraparticle stemmed from the segregation of the mgPS and PS NPs. The same gradient of concentration was not obvious in the binary supraparticles made with TiO2. The density of the TiO2 NPs was much larger than the density of the PS NPs (respectively 4.23 and 1.04 g/cm 3 ) thus the volume fraction occupied by a constant loading of 9 wt% of non-magnetic nanoparticle was consequently 4 times smaller and more difficult to observe. However, using TiO2 NPs with a smaller diameter than the mgPS NPs allowed to clearly observe the distribution of the different nanoparticles using SEM. Figure S16d shows that in addition to the macroscopic segregation that is clearly observable in the PS/mgPS binary supraparticles, the TiO2 NPs also segregated into smaller microdomains dispersed in a mgPS-rich environment. 
Cross-section of binary supraparticles
